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Sy  Benzylpiperazine  compound,  preparation  thereof,  pharmaceutical  composition,  and  us 
@  A  novel  benzylpiperazine  compound  of  the  formula: 

! l - ^ ~ ^ C H 2 - / ~ J < - C H 2 - C H - C H ^ ^ y c i   ( I )  

1* 
*  

n  
3  
M 

n  a  ijiiaiuiaueuuuaiiy  sccepiaoie  acia  auareton  sail  inereoi, 
which  has  excellent  hypolipidemic  activity  without  undesir- 
ible  side  effect,  a  pharmaceutical  composition  containing  the 
»mpound  as  an  active  ingredient,  preparation  of  the  com- 
XHind,  and  its  use  in  the  preparation  of  a  pharmaceutical 
iomposition  for  the  prophylaxis  or  treatment  of  hyperli- 
ridemia. 
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a c N z x L . F i F E K A Z i N E   COMPOUND,  PREPARATION  THEREOF,  
PHARMACEUTICAL  COMPOSITION,  AND  USE 

m i a   i n v e n t i o n   r e l a t e s   to   a  n o v e l   b e n z y l p i p e r a z i n e  

uviiipwuiiu  emu  a  p n u r r a a c e u t i c a x   c o m p o s i t i o n   c o n t a i n i n g   t h e  

same  as  an  a c t i v e   i n g r e d i e n t .   More  p a r t i c u l a r l y ,   i t   r e l a t e s  

to  1 - ( 4 - c h l o r o b e n z y l ) - i | - ( 2 , 4 - d i c h l o r o c i n n a m y l ) p i p e r a z i n e   o f  

the   f o r m u l a :  

a  u H a o i a u e u t i c a i i y   a c c e p t a D i e   a c i a   a d d i t i o n   s a l t   t h e r e o f ,  

and  a  p h a r m a c e u t i c a l   c o m p o s i t i o n   c o n t a i n i n g   t h e   compound   a s  

an  a c t i v e   i n g r e d i e n t   w h i c h   i s   s u i t a b l e   f o r   t h e   p r o p h y l a x i s  

and  t r e a t m e n t   of  h y p e r l i p i d e m i a .  

miwi»iiiB  oyinpuum  01  too   n i g n   D iooa   l e v e l   of  c h o l e s t e r o l   a n d  

. n c l u d e s   c l i n i c a l l y   some  f u n d a m e n t a l   d i s e a s e s   s u c h   a s  

i h o l o l i t h i a s i s ,   a c u t e   p a n c r e a t i t i s ,   x a n t h o m a ,   e t c .  

a c c o r d i n g   to   t h e   r e c e n t   e p i d e m i o l o g i c a l   r e s e a r c h ,   t h e  

l y p e r l i p i d e m i   a  has  c l o s e   r e l a t i o n   w i t h   t h e   a p p e a r a n c e   o f  

i r t e r i o s c l e r o s i s ,   p a r t i c u l a r l y   a t h e r o s c l e r o s i s ,   and  d e v e l o p -  

lent  t h e r e o f ,   and  h e n c e ,   t h i s   d i s e a s e   i s   one  of  the   m o s t  

m p o r t a n t   d a n g e r   s i g n a l   of  i s c e r a i c   h e a r t   d i s e a s e s   ( e . g .  

n g i n a   p e c t o r i s ,   m y o c a r d i a l   i n f a r c t i o n )   and  c e r e b r a l  

e u n n i c a x   o a c K g r o u n a   ana  P r i o r   A r t  

t  i s   Known  t n a t   n y p e r i i p i d e m i a   i s   a  d i s e a s e  
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i n f a r c t i o n .   From  t h e s e   v i e w p o i n t s ,   i t   has  been  d e s i r e d   t o  

f i n d   an  e x c e l l e n t   d r u g   f o r   the  t r e a t m e n t   o f  

h y p e r l i p i d e m i a .   The  h y p o l i p i d e m i c   d r u g   is   u s u a l l y  

a d m i n i s t e r e d   f o r   a  l o n g   p e r i o d   of  t i m e ,   and  h e n c e ,   the   d r u g  

s h o u l d   be  a b l e   to  be  a d m i n i s t e r e d   e a s i l y   ( i n   s m a l l e r   d o s e  

and  in  l e s s   a d m i n i s t r a t i o n   t i m e )   and  s h o u l d   e x h i b i t   t h e  

d e s i r e d   e f f e c t   w i t h o u t   u n d e s i r a b l e   s i d e   e f f e c t .  

a l l y   u s e d   or  p r o p o s e d   v a r i o u s   l i p i d   m e t a b o l i s m   i m p r o v i n g  

d r u g s   and  c h l o r e s t e r o l   l o w e r i n g   d r u g s ,   s u c h   as  c l o f i b r a t e  

( c h e m i c a l   name:  e t h y l   p - c h l o r o p h e n o x y i s o b u t y r a t e )   ,  n i c o t i n i c  

a c i d   d e r i v a t i v e s ,   a n a b o l i c   s t e r o i d s ,   p h y t o s t e r o l s   ,  a n i o n  

e x c h a n g e   r e s i n s ,   and  t he   l i k e .   H o w e v e r ,   t h e s e   d r u g s   a r e   n o t  

n e c e s s a r i l y   s a t i s f a c t o r y .   For  i n s t a n c e ,   a l t h o u g h   c l o f i b r a t e  

has  c l i n i c a l l y   w i d e l y   been  u s e d ,   i t   shows  l e s s   c h o l e s t r o l  

l o w e r i n g   a c t i v i t y   and  has  a  p r o b l e m   of  s i d e   e f f e c t ,  

p a r t i c u l a r l y   h e p a t i c   t o x i c i t y   ( c f .   J . K .   Reddy  et  al  .  , 

N a t u r e ,   Vol .   283 ,   397  -  398,   1 9 8 0 ) .   T h e r e   has  a l s o   b e e n  

d e v e l o p e d   p r o b u c o l   of  the   f o r m u l a :  

As  a  h y p o l i p i d e m i c   d r u g ,   t h e r e   have   been  c l i n i c -  

t - B u  B u - t  

w h e r e i n   t - B u   means   t e r t - b u t y l ,   but   t h i s   d r u g   i s   s t i l l  

u n s a t i s f a c t o r y   . 
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Summary  of  the   I n v e n t i o n  

The  p r e s e n t   i n v e n t o r s   have   i n t e n s i v e l y   s t u d i e d   o n  

i m p r o v e d   h y p o l i p i d e m i c   d r u g   w h i c h   has   e x c e l l e n t   a c t i v i t y  

w i t h o u t   s i d e   e f f e c t   and  have   f o u n d   t h a t   t he   n o v e l   b e n z y l -  

p i p e r a z i n e   compound   of  t he   a b o v e   f o r m u l a   ( I )   has   t h e   d e s i r e d  

h y p o l i p i d e m i c   a c t i v i t y .  

An  o b j e c t   of  the   i n v e n t i o n   Is   to  p r o v i d e   a  n o v e l   . 

compound   h a v i n g   e x c e l l e n t   a c t i v i t y   f o r   l o w e r i n g   l i p i d s ,  

p a r t i c u l a r l y   c h o l e s t e r o l ,   in   b l o o d .   A n o t h e r   o b j e c t   of  t h e  

i n v e n t i o n   i s   to  p r o v i d e   an  i m p r o v e d   h y p o l i p i d e m i c   d r u g   h a v e  

e x c e l l e n t   h y p o l i p i d e m i c   a c t i v i t y   w i t h o u t   s i d e   e f f e c t ,  

p a r t i c u l a r l y   h e p a t i c   t o x i c i t y .   T h e s e   and  o t h e r   o b j e c t s   a n d  

a d v a n t a g e s   of  the   i n v e n t i o n   w i l l   be  a p p a r e n t   to   s k i l l e d  

p e r s o n s   f rom  t h e   f o l l o w i n g   d e s c r i p t i o n .  

D e t a i l e d   D e s c r i p t i o n   of  the   I n v e n t i o n  

The  n o v e l   compound   of  t h i s   i n v e n t i o n   Is   1 - ( * t -  

c h l o r o b e n z y D - ^ - t S . I - d i c h l o r o c i n n a m y D p i p e r a z i n e   of  t h e  

f o r m u l a   ( I )   and  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   a c i d   a d d i t i o n  

s a l t   t h e r e o f .  

The  p h a r m a c e u t i c a l l y   a c c e p t a b l e   a c i d   a d d i t i o n   s a l t  

i n c l u d e s   i n o r g a n i c   a c i d   a d d i t i o n   s a l t s ,   s u c h   as  h y d r o -  

c h l o r i d e ,   h y d r o b r o m i d e   ,  s u l f a t e ,   e t c .   and  o r g a n i c   a c i d  

a d d i t i o n   s a l t s ,   s u c h   as  m a l e a t e ,   f u m a r a t e ,   s u c c i n a t e ,  

c i t r a t e ,   e t c .  

The  compound   ( I )   of  t h i s   i n v e n t i o n   can  be  p r e p a r e d  

by  v a r i o u s   p r o c e s s e s ,   p r e f e r a b l y   by  t h e   f o l l o w i n g   t h r e e  

p r o c e s s e s   ( P r o c e s s   A,  P r o c e s s   B  and  P r o c e s s   C ) .  
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p r o c e s s   a  i s   i l l u s t r a t e d   by  t h e   f o l l o w i n g   r e a c t i o n  

s c h e m e   . 

P r o c e s s   A 

C 1 - ^ _ J ^ - C H 2 - N ^ N H   +  X - C H 2 - C H - C H - ^ ~ V c i  

C I '  

( I D   ( I I I )  

*  C 1 \ = /   CH2"NN  / N - C H 2 - C H - C H " \ ~ " \ c i  

C I '  

( I )  

w h e r e i n   X  i s   a  h a l o g e n   a t o m ,   s u c h   as  c h l o r i n e ,   b r o m i n e   o r  

i o d i n e .  

T h a t   i s ,   t h e   compound   ( I )   of   t h i s   i n v e n t i o n   can  b e  

p r e p a r e d   by  r e a c t i n g   N - ( H - c h l o r o b e n z y l   ) p i p e r a z i n e   ( I I )   or  a  

s a l t   t h e r e o f   w i t h   a  2,  4 - d i c h l o r o c i n n a m y l   h a l i d e   ( I I I ) .   The  

s t a r t i n g   compound   ( I I )   and  compound   ( I I I )   w h e r e i n   X  i s  

c h l o r i n e   a r e   known,   and  the   c o m p o u n d   ( I I I )   w h e r e i n   X  i s  

b r o m i n e   or  i o d i n e   can  be  p r e p a r e d   f rom  known  2,  4 - d i c h l o r o -  

c i n n a r a y l   a l c o h o l   by  a  known  p r o c e s s .  

The  r e a c t i o n   of  the   c o m p o u n d   ( I I )   and  the   c o m p o u n d  

( I I I )   can  be  c a r r i e d   ou t   by  r e a c t i n g   t h e   c o m p o u n d   ( I I )   or  a  

s a l t   t h e r e o f   w i t h   e q u i m o l a r   or  s l i g h t l y   e x c e s s   amoun t   of  t h e  

c o m p o u n d   ( I I I )   in  a  s o l v e n t   in  t he   p r e s e n c e   of  a  base   ( e . g .  

t r i e t h y l a m i n e )   a t   a  t e m p e r a t u r e   f rom  50°C  to  a  b o i l i n g   p o i n t  

of  t h e   s o l v e n t .   S u i t a b l e   s o l v e n t   is   i n e r t   s o l v e n t s ,   such   a s  
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b e n z e n e ,   t o l u e n e ,   x y l e n e ,   and  t he   r e a c t i o n   t i m e   i s   u s u a l l y   1 

to  10  h o u r s .  

P r o c e s s   B  is   i l l u s t r a t e d   by  t h e   f o l l o w i n g   r e a c t i o n  

s c h e m e .  

P r o c e s s   B 

C 1 - ^ ~ ^ C H 2 - / " ~ \ h   +  O C H - C H » C H - ^ ~ ^ - C l  

C I '  

( I D   ( I V )  

C 1 ^ ^ C H 2 " \ ^ H C H 2 " C H " C H ^ ~ ^ C 1  

c i '  

( I )  

Tha t   i s ,   t he   compound   ( I )   can   be  p r e p a r e d   by  

r e a c t i n g   t he   known  N - ( * l - c h l o r o b e n z y l   ) p i p e r a z i n e   ( I I )   and  t h e  

known  2  ,  4 - d i c h l o r o c i n n a m a l d e h y d e   ( I V ) .  

T h i s   r e a c t i o n   may  be  c a r r i e d   o u t   u n d e r   v a r i o u s  

c o n d i t i o n s ,   bu t   p r e f e r a b l y   by  m e l t i n g   t he   p i p e r a z i n e  

d e r i v a t i v e   ( I I )   and  the   c i n n a m a l d e h y d e   d e r i v a t i v e   ( IV)   w i t h  

h e a t i n g   w i t h o u t   u s i n g   any  s o l v e n t ,   f o l l o w e d   by  a d d i n g  

t h e r e t o   f o r m i c   a c i d   to  e f f e c t   r e d u c t i v e   c o n d e n s a t i o n  

r e a c t i o n .   The  c i n n a m a l d e h y d e   (IV)  i s   p r e f e r a b l y   u sed   in  a n  

amoun t   of  e q u i m o l a r   or  s l i g h t l y   e x c e s s   to   t h a t   of  t h e  

p i p e r a z i n e   d e r i v a t i v e   ( I I ) ,   and  t h e   f o r m i c   a c i d   is   p r e f e r -  

a b l y   u s e d   in  an  amount   of  1  to  3  f o l d s   as  much  as  t he   a m o u n t  

of  the  p i p e r a z i n e   d e r i v a t i v e   ( I I ) .   The  r e a c t i o n   t e m p e r a t u r e  
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is   p r e f e r a b l y   in  the   r a n g e   of  100  to  150°C  and  the   r e a c t i o n  

t i m e   is   u s u a l l y   30  m i n u t e s   to  2  h o u r s .  

P r o c e s s   C  is   i l l u s t r a t e d   by  t he   f o l l o w i n g   r e a c t i o n  

s c h e m e .  

5  P r o c e s s   C 

0 

C l - ^ ^ C H 2 - N ^ N - C - C H - C H - ^ \ c i   +  R e d u c i n g   a g e n t  

C I '  

( V )  

1 0  

—   >  c i " C 3 ^ c H 2 " v 3 i   c H 2 " c H * c H ^ C ^ c : L  

c r  

( i )  

Tha t   i s ,   t he   c o m p o u n d   ( I )   can  be  p r e p a r e d   b y  

15  s u s p e n d i n g   or  d i s s o l v i n g   t h e   compound   (V)  in  a  s o l v e n t   ( e . g .  

d i e t h y l   e t h e r ,   t e t r a h y d r o f   u r a n   ,  e t c . ) ,   a d d i n g   t h e r e t o   a  

s l i g h t l y   e x c e s s   amoun t   of  a  r e d u c i n g   a g e n t   ( e . g .   l i t h i u m  

a l u m i n u m   h y d r i d e ,   e t c . )   and  s u b j e c t i n g   the   m i x t u r e   t o  

r e d u c t i o n   r e a c t i o n   at  0°C  to  room  t e m p e r a t u r e .  

20  The  s t a r t i n g   c o m p o u n d   (V)  i s   a,  n o v e l   compound  a n d  

can  be  p r e p a r e d   by  r e a c t i n g   a  known  2,  i J - d i c h l o r o c i n n a m i c  

a c i d   or  a  r e a c t i v e   d e r i v a t i v e   t h e r e o f   and  N - ( M - c h l o r o -  

b e n z y D p i p e r a z i n e   ( I I )   by  a  c o n v e n t i o n a l   m e t h o d .  

The  compound   ( I )   o b t a i n e d   by  t he   a b o v e   p r o c e s s e s  

25  is  p r e f e r a b l y   i s o l a t e d   f rom  t he   r e a c t i o n   m i x t u r e   in  t he   f o r m  

of  an  a c i d   a d d i t i o n   s a l t   t h e r e o f   as  m e n t i o n e d   h e r e i n b e f o r e ,  
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and  i f   n e c e s s a r y ,   i t   i s   c o n v e r t e d   i n t o   a  f r e e   b a s e   or  i n  

t u r n   to  o t h e r   v a r i o u s   a c i d   a d d i t i o n   s a l t s   by  a  c o n v e n t i o n a l  

m e t h o d .  

The  c o m p o u n d   ( I )   of  t h i s   i n v e n t i o n   has   p o t e n t  

a c t i v i t y   of  l o w e r i n g   c h o l e s t e r o l   in  b l o o d   w i t h o u t   s i d e  

e f f e c t   as  is  d e s c r i b e d   h e r e i n a f t e r ,   and  h e n c e ,   i s   u s e f u l   a s  

a  h y p o l i p i d e m i c   d r u g .  

The  c o m p o u n d   of  t h i s   i n v e n t i o n   i s   a d m i n i s t e r e d   t o  

p a t i e n t   as  a  h y p o l i p i d e m i c   d r u g   by  o r a l   or  p a r e n t e r a l   r o u t e ,  

p r e f e r a b l y   by  o r a l   r o u t e .   The  c o m p o u n d ,   p a r t i c u l a r l y   a  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   a c i d   a d d i t i o n   s a l t   t h e r e o f ,   i s  

p r e f e r a b l y   u s e d   in  t h e   f o rm  of  a  p h a r m a c e u t i c a l   p r e p a r a t i o n  

s u i t a b l e   f o r   o r a l   a d m i n i s t r a t i o n   in  a d m i x t u r e   w i t h   c o n v e n t -  

i o n a l   p h a r m a c e u t i c a l l y   a c c e p t a b l e   c a r r i e r   or   d i l u e n t ,   f o r  

e x a m p l e ,   e x c i p i e n t s   ( e . g .   l a c t o s e ,   s y n t h e t i c   a l u m i n u m  

s i l i c a t e ,   g l u c o s e ,   m a n n i t o l ,   e t c . ) ,   d i s i n t e g r a t o r s   ( e . g .  

c a r b o x y m e t h y l   c e l l u l o s e ,   s o d i u m   a r g i n a t e ,   e t c . ) ,   l u b r i c a n t s  

( e . g .   m a g n e s i u m   s t e a r a t e ,   t a l c ,   e t c . ) ,   b i n d i n g   a g e n t s   ( e . g .  

c o r n   s t a r c h ,   p o l y v i n y l p y r r o l i d o n e ,   e t c . ) .   The  p r e p a r a t i o n s  

may  be  t a b l e t s ,   g r a n u l e s ,   p o w d e r s ,   or  c a p s u l e s   w h e r e i n  

g r a n u l e s   or  p o w d e r s   a r e   c o n t a i n e d .  

Dose  of  t h e   c o m p o u n d   ( I )   i s   u s u a l l y   in  t he   r a n g e  

of  1  to  100  m g / k g / d a y   in  a d u l t   in  c a s e   of  o r a l   a d m i n i s t r -  

a t i o n ,   wh ich   may  be  a d m i n i s t e r e d   a t   one  t i m e   or  may  b e  

d i v i d e d   i n t o   two  or  t h r e e   t i m e s .  

The  h y p o l i p e d i r a i c   a c t i v i t y   of  t he   compound   ( I )   o f  
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t m s   i n v e n t i o n   is   d e m o n s t r a t e d   by  (1)  b l o o d   c h o l e s t e r o l  

l o w e r i n g   a c t i v i t y   in  r a t s   f ed   w i t h   n o r m a l   f e e d s   ( c f .   A.  V. 

G i n o c c h i o   et  a l . ,   A r z n e i m .   - F o r s c h   .  / D r u g   R e s . ,   Vo l .   30,  2 0 3 2  

-  203*1,  1  9 8 0 ) ,   (2)  b l o o d   c h o l e s t e r o l   l o w e r i n g   a c t i v i t y   i n  

mice  f ed   w i t h   n o r m a l   f e e d s   ( c f .   H.  B.  W r i g h t   et   al   .  ,  J.  M e d .  

Chem. ,   Vo l .   7,  113  -  115,   1 9 6 4 ) ,   and  (3)  b l o o d   c h o l e s t e r o l  

l o w e r i n g   a c t i v i t y   in  h y p e r c h o l e s t e r o l e m i a   mice   ( c f .   H. 

Ozawa,  S c r e e n i n g   of  P h a r m a c e u t i c a l   A c t i v i t i e s   f o r  

D e v e l o p m e n t   of  New  D r u g s   -  R e c e n t   Movement   and  P r a c t i c e ,  

Vol .   1,  84  -  86,  1984  i s s u e d   by  S e i s h i   S h o i n ,   T o k y o ) .  

I t   was  e x p e r i m e n t a l l y   p r o v e d   t h a t   t he   c o m p o u n d   o f  

t h i s   i n v e n t i o n   has   h i g h e r   a c t i v i t i e s   t h a n   t h o s e   of  p r o b u c o l  

in  a l l   e x p e r i m e n t s   ( c f .   E x p e r i m e n t s   1  to   3  h e r e i n a f t e r ) .  

The  s i d e   e f f e c t   of  h e p a t i c   t o x i c i t y   was  s t u d i e d   i n  

the   i n d e x   of  c h a n g e   of  w e i g h t   of  l i v e r   ( c f .   E.  R.  W a g n e r   e t  

a l . ,   J.  Med.  Chem. ,   Vo l .   20,  1007  -  1013,   1 9 7 7 ) .   As  a  

r e s u l t ,   t h e   compound   of  t h i s   i n v e n t i o n   d id   n o t   g i v e   a n y  

e f f e c t   on  t he   w e i g h t   of  l i v e r ,   w h i c h   means   t h a t   t h e   c o m p o u n d  

has  no  h e p a t i c   t o x i c i t y   ( c f .   E x p e r i m e n t s   4  to   5  h e r e i n -  

a f t e r ) .  

M o r e o v e r ,   t he   compound   of  t h i s   i n v e n t i o n   has   l o w  

a c u t e   t o x i c i t y   ( c f .   E x p e r i m e n t   6  h e r e i n a f t e r ) .  

T h u s ,   t he   c o m p o u n d   of  t h i s   i n v e n t i o n   i s   u s e f u l   a s  

a  h y p o l i p i d e m i c   d rug   w i t h   h i g h   s a f e t y   f o r   t h e   p r o p h y l a x i s  

and  t r e a t m e n t   of  h y p e r l i p i d e m i a .  
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E x p e r i m e n t   1 

B l o o d   c h o l e s t r o l   l o w e r i n g   a c t i v i t y   in  r a t s   f e d  

w i t h   n o r m a l   f e e d s :  

(1)  T e s t   c o m p o u n d s :  

1  - ( 4 - C h l o r o b e n z y l ) - 4   - ( 2 ,   4 - d i c h l o r o c i n n a m y l   ) -  

p i p e r a z i n e   d i h y d r o c h l o r i d e   ( c o m p o u n d   of  t h i s   i n v e n t i o n )  

P r o b u c o l   ( r e f e r e n c e   c o m p o u n d )  

(2)  T e s t   m e t h o d :  

I t   was  done  by  a  m e t h o d   s i m i l a r   to   t h a t   of  A.  V. 

G i n o c c h i o   et  a l .   ( c f .   A.  V.  G i n o c c h i o   e t   a l . ,   A r z n e i m . -  

F o r s c h . / D r u g   R e s . ,   Vo l .   30,  2032  -  2 0 3 4 ,   1 9 8 0 ) .  

W i s t a r   ma le   r a t s   ( w e i g h i n g   100  -  1^0  g,  one  g r o u p :  

6  r a t s )   w e r e   a d m i n i s t e r e d   w i t h   a  s u s p e n s i o n   of  the   t e s t  

c o m p o u n d   in   3  w/v  %  a q u e o u s   gum  a r a b l e   s o l u t i o n   once   a  d a y  

f o r   7  d a y s .   24  h o u r s   a f t e r   t he   f i n a l   a d m i n i s t r a t i o n   of  t h e  

t e s t   c o m p o u n d ,   u n d e r   l i g h t   a n e s t h e s i a   w i t h   e t h e r ,   t h e  

f e m o r a l   a r t e r y   and  v e i n   were   c u t   and  b l o o d   was  c o l l e c t e d  

t h e r e f r o m .   The  b l o o d   was  c e n t r i f u g e d   a t   3 , 0 0 0   r . p . m .   f o r   1 0  

m i n u t e s   to   c o l l e c t   s e r u m .   The  s e r u m   c h o l e s t e r o l   w a s  

m e a s u r e d   by  an  e n z y m a t i c   m e t h o d   u s i n g   an  a g e n t   f o r   m e a s u r i n g  

t o t a l   c h o l e s t e r o l   ( D e t e r m i n e r ®   TC  n5M,  m a n u f a c t u r e d   by  Kyowa 

Medex  C o . ,   L t d . )   ( c f .   C h a r l e s   C.  A l l a i n   e t   a l . ,   C l i n .   C h e m . ,  

V o l .   20,  470  -  475,   1 9 7 4 ) .  

From  the   d a t a   t h u s   o b t a i n e d ,   a  mean  v a l u e   (X)  o f  

t h e   s e r u m   c h o l e s t e r o l   l e v e l   in  t h e   g r o u p   to  w h i c h   no  t e s t  

c o m p o u n d   was  a d m i n i s t e r e d   and  a  mean  v a l u e   (Y)  of  the   s e r u m  
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c h o l e s t e r o l   l e v e l   in  the   g r o u p   to  w h i c h   t he   t e s t   c o m p o u n d  

was  a d m i n i s t e r e d   we re   c a l c u l a t e d ,   and  t he   s i g n i f i c a n t  

d i f f e r e n c e   b e t w e e n   them  was  t e s t e d   ( t - t e s t ) .   From  t h e  

r e s u l t i n g   d a t a ,   t h e   p e r c e n t a g e   c h a n g e   of  s e r u m   c h o l e s t e r o l  

5  in  the   t e s t   c o m p o u n d - a d m i n i s t e r i n g   g r o u p   was  c a l c u l a t e d   b y  

t h e   f o l l o w i n g   e q u a t i o n .  

Y  -  X 
P e r c e n t a g e   c h a n g e   of  s e r u m   c h o l e s t e r o l   ($)  -  x  1 0 0  

X 

(3)  The  r e s u l t s   a r e   shown  in  T a b l e   1 .  

T a b l e   1 

T e s t   Dose  pe r   o n c e   Serum  c h o l e s t e r o l   P e r c e n t a g e   c h a n g e  
compd.   ( m g / k g )   l e v e l   ( m g / d l )   of  s e rum  c h o l e s -  

mean  ±  S . E .   t e r o l   (%) 

\  0  ;  7 0 . 9   ±  0 . 9  

Compound  1 2 . 5   j  67.1  ±  2.1  - 5 . 1  
of  t h i s   25  j  6 2 . 8   ±  0 . 8 * * *   - 1 1 . 4  
i n v e n t i o n   50  ;  6 4 . 4   ±  1 . 6 * *   - 9 . 2  

;  100  ;  4 4 . 6   ±  2 . 1 * * *   - 3 7 .   1 

R e f e r e n c e :   j  j 
compound  ■  100  |  7 0 . 8   ±  2 .0   -0 .1   j 

(**  p  <  0 .01   ,  and  ***  p  <  0 . 0 0 1   ) 

As  is  c l e a r   f rom  the   a b o v e   r e s u l t s ,   t he   c o m p o u n d  

20  of  t h i s   i n v e n t i o n   showed   more  p o t e n t   s e r u m   c h o l e s t e r o l  

l o w e r i n g   a c t i v i t y   in  c o m p a r i s o n   w i t h   t he   known  p r o b u c o l   . 

E x p e r i m e n t   2 

B l o o d   c h o l e s t e r o l   l o w e r i n g   a c t i v i t y   in  mice   f e d  

w i t h   n o r m a l   f e e d :  
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(1  )  T e s t   c o m p o u n d s   s 

The  same  as  in  E x p e r i m e n t   1 

(2)  T e s t   m e t h o d :  

I t   was  done   by  a  me thod   s i m i l a r   to   t h a t   of  H.  B.  

f l igh t   et   a l .   ( c f .   H.  B.  R i g h t   et  a l . ,   J .   Med.  Chem. ,   V o l .   7 ,  

113  -  115,   . 1 9 6 4 ) .  

ddY  ma le   mice   ( w e i g h i n g   21  -  23  g.  one   g r o u p :   1 0  

n i c e )   were   fed   w i t h   a  m i x t u r e   of  t he   t e s t   c o m p o u n d   w i t h  

p o w d e r y   f e e d   CE-2  ( m a n u f a c t u r e d   by  CLEA  JAPAN  INC. )   f o r   7 

d a y s .   When  t h e   m i c e   f e d   w i t h   t he   f e e d   m i x e d   w i t h   t h e   t e s t  

compound   ( t e s t   c o m p o u n d - a d m i n i s t e r i n g   g r o u p )   and  t h e   m i c e  

fed   w i t h   t h e   f e e d   m i x e d   w i t h   no  t e s t   c o m p o u n d   (no  t e s t  

c o m p o u n d - a d m i n i s t e r i n g   g r o u p )   were  c o m p a r e d   as  to  t h e   f e e d  

u p t a k e   a m o u n t   and  body  w e i g h t ,   t h e r e   was  o b s e r v e d   n o  

d i f f e r e n c e   b e t w e e n   two  g r o u p s .   A f t e r   f e e d i n g   f o r   7  d a y s ,  

u n d e r   l i g h t   a n e s t h e s i a   w i t h   e t h e r ,   t h e   f e m o r a l   a r t e r y   a n d  

v e i n   were   cu t   and  b l o o d   was  c o l l e c t e d   t h e r e f r o m .   The  b l o o d  

was  c e n t r i f u g e d   a t   3 , 0 0 0   r . p . r a .   f o r   10  m i n u t e s   to  c o l l e c t  

s e r u m .   The  s e r u m   c h o l e s t e r o l   was  m e a s u r e d   in   t he   s a m e  

m a n n e r   as  d e s c r i b e d   in  E x p e r i m e n t   1  . 
* 

From  t he   d a t a   t h u s   o b t a i n e d ,   a  mean  v a l u e   (X)  o f  

t he   s e r u m   c h o l e s t e r o l   l e v e l   In  the   no  t e s t   c o m p o u n d -  

a d m i n i s t e r i n g   g r o u p   and  a  mean  v a l u e   (Y)  of  t h e   s e r u m  

c h o l e s t e r o l   l e v e l   in  t he   t e s t   c o m p o u n d - a d m i n i s t e r i n g   g r o u p  

were   c a l c u l a t e d ,   and  t h e   s i g n i f i c a n t   d i f f e r e n c e   b e t w e e n   t h e m  

was  t e s t e d   ( t - t e s t ) .   From  the   r e s u l t i n g   d a t a ,   t h e  
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p e r c e n t a g e   c h a n g e   of  s e r u m   c h o l e s t e r o l   in  t he   t e s t   c o m p o u n d -  

a d m i n i s t e r i n g   g r o u p   was  c a l c u l a t e d   by  t he   f o l l o w i n g  

a q u a t i o n .  

Y  -  X 
P e r c e n t a g e   c h a n g e   of  s e r u m   c h o l e s t e r o l   (? )   -  x  1 0 0  

IK 

(3)  The  r e s u l t s   a r e   shown  in  T a b l e   2 .  

T a b l e   2 

T e s t   Cone ,   of  t e s t   Se rum  c h o l e s t e r o l   P e r c e n t a g e   c h a n g e  
compd.   c o m p d . i n   l e v e l   ( m g / d l )   of  se rum  c h o l e s -  

f e e d s   (?)   mean  ±  S . E .   t e r o l   ( J )  

0  1 5 0 . 2   ±  3 . 8  

Compound  0 . 0 1 2 5   1 3 0 . 7   ±  6 . 5 *   - 1 3 - 0  
of  t h i s   0 . 0 2 5   1 2 1 . 0   ± 3 . 7 * * *   - 1 9 . 4  
i n v e n t i o n   0 . 0 5   6 2 . 9   ±  6 . 4 * * *   - 5 8 . 1  

0.1  3 1 . 7   ±  3 . 7 * * *   - 7 8 . 9  

R e f e r e n c e   0 . 0 2 5   1 2 1 . 7   ± 3 . 1 * * *   " 1 9 . 0  
c o m p o u n d   0 . 0 5   1 0 4 . 8   ±  4 . 4 * * *   - 3 0 . 2  

0.1  8 4 . 4   ±  5 . 4 * * *   - 4 3 . 8  

(*  p  <  0 . 0 5 ,   and  ***  p  <  0 . 0 0 1 )  

As  is   c l e a r   f rom  t h e   a b o v e   r e s u l t s ,   t he   c o m p o u n d  

of  t h i s   i n v e n t i o n   showed   more  p o t e n t   s e r u m   c h o l e s t e r o l  

20  l o w e r i n g   a c t i v i t y   in  c o m p a r i s o n   w i t h   t he   known  p r o b u c o l .  

E x p e r i m e n t   3 

B l o o d   c h o l e s t e r o l   l o w e r i n g   a c t i v i t y   in  h y p e r -  

c h o l e s t e r o l e m i a   m i c e :  

(  1  )  T e s t   c o m p o u n d s   : 

25  The  same  as  in  E x p e r i m e n t   1 

(2)  T e s t   m e t h o d :  
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I t   was  done   by  a  me thod   s i m i l a r ,   to   t h a t   d e s c r i b e d  

Ln  H.  O z a w a ,   S c r e e n i n g   of  P h a r m a c e u t i c a l   A c t i v i t i e s   f o r  

) e v e l o p m e n t   of  New  Drugs   -  R e c e n t   Movemen t   and  P r a c t i c e ,  

i o l .   1,  84  -  86,  1984  i s s u e d   by  S e i s h i   S h o i n   ( T o k y o ) .  

ddY  m a l e   mice   ( w e i g h i n g   10  -  12  g,  one  g r o u p :   10  

n i c e )   w e r e   f ed   w i t h   h y p e r c h o l e s t e r o l   f e e d   [ p r e p a r e d   by  

m i x i n g   CE-2  Feed  ( m a n u f a c t u r e d   by  CLEA  JAPAN  I N C J   w i t h  

c h o l e s t e r o l   1  w/w  %,  c h o l i c   a c i d   0 . 5   w/w  %  and  s u c r o s e   10  

w/w  $ ] .   A f t e r   7  d a y s   f rom  the  s t a r t i n g   of  f e e d i n g   w i t h   t h e  

h y p e r c h o l e s t e r o l   f e e d ,   and  t h e r e a f t e r   6  h o u r s   and  f u r t h e r   2 4  

h o u r s   ( t o t a l l y   t h r e e   t i m e s ) ,   a  s u s p e n s i o n   of  the   t e s t  

compound   in  3  w/v  %  a q u e o u s   gum  a r a b l e   s o l u t i o n   was  o r a l l y  

a d m i n i s t e r e d .   3  h o u r s   a f t e r   t he   f i n a l   a d m i n i s t r a t i o n   of  t h e  

t e s t   c o m p o u n d ,   b l o o d   was  c o l l e c t e d   f rom  o r b i t a l   v e s s e l   w i t h  

h e m a t o c r i t   c a p i l l a r y   ( m a n u f a c t u r e d   by  TERUMO  C o r p o r a t i o n ,  

t r e a t e d   w i t h   h e p a r i n ) .   The  b l o o d   was  c e n t r i f u g e d   at   1 0 , 0 0 0  

r . p . m .   f o r   2  m i n u t e s   to  c o l l e c t   b l o o d   p l a s m a .   The  p l a s m a  

c h o l e s t e r o l   was  m e a s u r e d   in  t he   same  m a n n e r   as  d e s c r i b e d   i n  

E x p e r i m e n t   1  . 

From  t h e   d a t a   t h u s   o b t a i n e d ,   a  mean  v a l u e   (X)  o f  

the   p l a s m a   c h o l e s t e r o l   l e v e l   in  t h e   no  t e s t   c o m p o u n d -  

a d m i n i s t e r i n g   g r o u p   and  a  mean  v a l u e   (Y)  of  the   p l a s m a  

c h o l e s t e r o l   l e v e l   in  t h e   t e s t   c o m p o u n d - a d m i n i s t e r i n g   g r o u p  

were   c a l c u l a t e d ,   and  t he   s i g n i f i c a n t   d i f f e r e n c e   b e t w e e n   t h e m  

was  t e s t e d   ( t - t e s t ) .   From  t he   r e s u l t i n g   d a t a ,   t h e  

p e r c e n t a g e   c h a n g e   of  p l a s m a   c h o l e s t e r o l   in  the   t e s t  
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c o m p o u n d - a d m i n i s t e r i n g   g r o u p   was  o a l o u l a t e d   by  t he   f o l l o w i n g  

e q u a t i o n .  

Y  -  X 
P e r c e n t a g e   c h a n g e   of  p a l s m a   c h o l e s t e r o l   (?)   -  x  1 0 0  

(3)  The  r e s u l t s   a r e   shown  in  T a b l e   3 .  

T a b l e   3 

T e s t   Dose  per   once   P l a s m a   c h o l e s t e r o l   P e r c e n t a g e   c h a n g e  
compd .   ( m g / k g )   l e v e l   ( m g / d l )   of  p l a s m a   c h o l e s -  

mean  ±  S .E .   t e r o l   ( ? )  

0  4 4 5 . 8   ±  3 4 . 5  

Compound  25  313-1  ±  2 6 . 0 * *   - 2 9 . 8  
of  t h i s   50  3 1 4 . 5   ±  1 6 . 3 * *   - 2 9 . 5  
i n v e n t i o n   100  2 5 6 . 0   ±  1 9 . 4 * * *   - 4 2 . 6  

R e f e r e n c e  
c o m p o u n d   100  3 8 6 . 2   ±  1 0 . 5   - 1 3 . 4  

(**  p  <  0 . 0 1 . ,   and  ***  p  <  0 . 0 0 1 )  

As  is   c l e a r   f rom  the   a b o v e   r e s u l t s ,   the   c o m p o u n d  

of  t h i s   i n v e n t i o n   showed   more  p o t e n t   p l a s m a   c h o l e s t e r o l  

l o w e r i n g   a c t i v i t y   in  c o m p a r i s o n   w i t h   the   known  p r o b u c o l .  

E x p e r i m e n t   4 

T e s t   of  h e p a t i c   t o x i c i t y   in  r a t s :  

(1)  T e s t   c o m p o u n d s :  

The  same  as  in   E x p e r i m e n t   1 

(2)  T e s t   m e t h o d :  

W i s t a r   male   r a t s   ( w e i g h i n g   100  -  1  30  g,  one  g r o u p :  

6  r a t s )   were   o r a l l y   a d m i n i s t e r e d   w i t h   a  s u s p e n s i o n   of  t h e  

t e s t   compound   in  3  w/v  ?  a q u e o u s   gum  a r a b i c   s o l u t i o n   once   a  
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day  r o r   7  d a y s .   24  h o u r s   a f t e r   t he   f i n a l   a d m i n i s t r a t i o n   o f  

t he   t e s t   c o m p o u n d ,   u n d e r   l i g h t   a n e s t h e s i a   w i t h   e t h e r ,   t h e  

l i v e r   was  t a k e n   ou t   and  t he   w e i g h t   t h e r e o f   was  m e a s u r e d .  

From  t he   d a t a   t h u s   o b t a i n e d ,   a  mean  v a l u e   (X)  o f  

the   w e i g h t   of  l i v e r   in  t he   no  t e s t   c o m p o u n d - a d m i n i s t e r i n g  

g r o u p   and  a  mean  v a l u e   (Y)  of  t he   w e i g h t   of  l i v e r   in  t h e  

t e s t   c o m p o u n d - a d m i n i s t e r i n g   g r o u p   we re   c a l c u l a t e d ,   and  t h e  

s i g n i f i c a n t   d i f f e r e n c e   b e t w e e n   them  was  t e s t e d   ( t - t e s t ) .  

From  the   r e s u l t i n g   d a t a ,   t he   p e r c e n t a g e   c h a n g e   of  w e i g h t   o f  

l i v e r   in  t h e   t e s t   c o m p o u n d - a d m i n i s t e r i n g   g r o u p   w a s  

c a l c u l a t e d   by  t h e   f o l l o w i n g   e q u a t i o n .  

Y  -  X 
P e r c e n t a g e   c h a n g e   of  w e i g h t   of  l i v e r   {%)  -  x  1 0 0  

X 

(3)  The  r e s u l t s   a r e   shown  in  T a b l e   4 .  

f a b l e   4 

T e s t   Dose  pe r   o n c e   W e i g h t   of  l i v e r   P e r c e n t a g e   c h a n g e  
compd.   ( m g / k g )   ( g / 1 0 0   g  of  of  w e i g h t   of  l i v e r  

body  w e i g h t )   ( ? )  
mean  ±  S . E .  

0  4 .91  ± 0 . 1 4   -  

Compound  1 2 . 5   4 . 7 7   ±  0 . 0 7   - 2 . 9  
of  t h i s   25  4 .93   ±  0 . 1 0   + 0 . 4  
i n v e n t i o n   50  5 . 0 5   ±  0 . 0 8   + 2 . 9  

100  5 .17   ±  0 . 0 7   + 5 . 3  

R e f e r e n c e  
compound   100  4 . 6 8   ± 0 . 0 9   - 4 . 7  

is  Is   c l e a r   f rom  the   a b o v e   r e s u l t s ,   t he   a d m i n i s t -  
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a t i o n   of  the  c o m p o u n d   of  t h i s   i n v e n t i o n   a i a   not   g i v e   a n ,  

i g n i f i c a n t   c h a n g e   in  t he   w e i g h t   of  l i v e r .  

E x p e r i m e n t   5 

T e s t   of  h e p a t i c   t o x i c i t y   in  m i c e :  

(1)  T e s t   c o m p o u n d s :  

The  same  as  in  E x p e r i m e n t   1 

(2)  T e s t   m e t h o d :  

ddY  male   mice   ( w e i g h i n g   21  -  23  g,  one  g r o u p :   10 

n i c e )   were   fed   w i t h   a  m i x t u r e   of  t h e   t e s t   compound  w i t h  

powdery  f e e d   CE-2  ( m a n u f a c t u r e d   by  CLEA  JAPAN  INC.)   f o r   7 

days .   When  t he   m ice   f ed   w i t h   t h e   f e e d   mixed   w i t h   t h e   t e s t  

compound  ( t e s t   c o m p o u n d - a d m i n i s t e r i n g   g r o u p )   and  t he   m i c e  

fed  w i t h   t he   f e e d   mixed   w i t h   no  t e s t   compound  (no  t e s t  

c o m p o u n d - a d m i n i s t e r i n g   g r o u p )   w e r e   c o m p a r e d   as  to  t h e   f e e d  

u p t a k e   amoun t   and  body  w e i g h t ,   t h e r e   was  o b s e r v e d   n o  

d i f f e r e n c e   b e t w e e n   two  g r o u p s .   A f t e r   f e e d i n g   f o r   7  d a y s ,  

u n d e r   l i g h t   a n e s t h e s i a   w i t h   e t h e r ,   t h e   l i v e r   was  t a k e n   o u t ,  

and  the   w e i g h t   t h e r e o f   was  m e a s u r e d .  

From  t h e   d a t a   t h u s   o b t a i n e d ,   a  mean  v a l u e   (X)  o f  

the   w e i g h t   of  l i v e r   in  t h e   no  t e s t   c o m p o u n d - a d m i n i s t e r i n g  

g r o u p   and  a  mean  v a l u e   (Y)  of  t h e   w e i g h t   of  l i v e r   in  t h e  

t e s t   c o m p o u n d - a d m i n i s t e r i n g   g r o u p   w e r e   c a l c u l a t e d ,   and  t h e  

s i g n i f i c a n t   d i f f e r e n c e   b e t w e e n   them  was  t e s t e d   ( t - t e s t ) .  

From  the  r e s u l t i n g   d a t a ,   t he   p e r c e n t a g e   c h a n g e   of  w e i g h t   o f  

l i v e r   in  t he   t e s t   c o m p o u n d - a d m i n i s t e r i n g   g r o u p   w a s  

c a l c u l a t e d   by  t he   f o l l o w i n g   e q u a t i o n .  
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x  -  x  
P e r c e n t a g e   c h a n g e   of  w e i g h t   of  l i v e r   (%)  -  x  1 0 0  

[3)  The  r e s u l t s   a r e   shown  in  T a b l e   5 .  

r a b l e   5 

T e s t   Cone ,   of  t e s t   W e i g h t   of  l i v e r   P e r c e n t a g e   c h a n g e  
compd .   c o m p d . i n   ( g / 1 0 0   g  of  of  w e i g h t   o f  

f e e d s   ( J )   body  w e i g h t )   l i v e r   (.%) 
mean  ±  S . E .  

0  6 . 3 5   ±  0 . 1 7  

Compound  0 . 0 1 2 5   6 . 8 0   ±  0 . 2 2   + 7 . 1  
of  t h i s   0 . 0 2 5   6 . 6 3   ±  0 . 2 2   +  4 . 4  
i n v e n t i o n   0 . 0 5   6 . 8 6   ±  0 . 3 0   + 8 . 0  

0.1  6 . 4 3   ±  0 . 1 2   + 1 . 3  

R e f e r e n c e   0 . 0 2 5   6 . 6 6   ±  0 . 2 2   + 4 . 9  
c o m p o u n d   0 . 0 5   7 .11   ±  0 . 1 3 * *   + 1 2 . 0  

0.1  7 . 0 3   ±  0 . 0 9 *   + 1 0 . 7  

(*  p  <  0 . 0 5 .   and  **  p  <  0 . 0 1 )  

As  i s   c l e a r   f r o m   t he   a b o v e   r e s u l t s ,   t h e   a d m i n i s t -  

r a t i o n   of  t h e   c o m p o u n d   of  t h i s   i n v e n t i o n   d i d   no t   g i v e   a n y  

s i g n i f i c a n t   c h a n g e   in   t h e   w e i g h t   of  l i v e r .  

E x p e r i m e n t   6 

T e s t   of  a c u t e   t o x i c i t y   ( L D 5 0 ) :  

(1)   T e s t   c o m p o u n d s :  

The  same  as  in  E x p e r i m e n t   1 

(2)  T e s t   m e t h o d :  

ddY  ma le   mice   ( w e i g h i n g   20  -  25  g,  one  g r o u p :   5 

m i c e )   were   o r a l l y   a d m i n i s t e r e d   w i t h   a  s u s p e n s i o n   of  t h e   t e s t  
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compound   in  3  w/v  %  a q u e o u s   gum  a r a b l e   s o l u t i o n .   The  d e a t h  

of  mice   was  o b s e r v e d   f o r   7  d a y s ,   and  t he   a c u t e   t o x i c i t y  

(LDej0)  was  c a l c u l a t e d   by  Wei l   m e t h o d .  

(3)  The  r e s u l t s   a r e   shown  in  T a b l e   6 .  

T a b l e   6 

T e s t   compound  ^D50  ( m S / k g )  

Compound  of  t h i s   i n v e n t i o n   .  9 9 6  

R e f e r e n c e   compound   > 5 0 0 0  

T h u s ,   t h e   c o m p o u n d   of  t h i s   i n v e n t i o n   has  low  a c u t e  

t o x i c i t y .  

A c c o r d i n g   to  t h e   above   e x p e r i m e n t s ,   i t   is   c l e a r  

t h a t   t he   compound  of  t h i s   i n v e n t i o n   shows   e x c e l l e n t   h y p o -  

l i p i d e m i c   a c t i v i t y   w i t h   low  t o x i c i t y   and  h e n c e   is  u s e f u l   a s  

a  d r u g   f o r   t he   p r o p h y l a x i s   and  t r e a t m e n t   of  h y p e r l i p i d e m i a   . 

The  p r e p a r a t i o n   of  the   c o m p o u n d   and  the   p h a r m a -  

c e u t i c a l   c o m p o s i t i o n   of  t h i s   i n v e n t i o n   a r e   i l l u s t r a t e d   b y  

t h e   f o l l o w i n g   R e f e r e n c e   E x a m p l e ,   E x a m p l e s   and  P r e p a r a t i o n s .  

R e f e r e n c e   E x a m p l e   1 

P r e p a r a t i o n   of  1 - ( 4 - c h l o r o b e n z y l ) - 4 - ( 2 , 4 - d i c h l o r o -  

c i n n a m o y U p i p e r a z i n e   [ c o m p o u n d   of  t h e   f o r m u l a   ( V ) ] :  

In  a  m i x t u r e   of  a c e t o n i t r i l e   and  t e r t - b u t a n o l   (5  : 

1,  v / v ,   20  ml)  a r e   d i s s o l v e d   2,  4 - d i c h l o r o c i n n a m i c   a c i d   ( 4 . 3  

g,  19 .8   mmole)  and  t r i e t h y l a m i n e   (3  ml ,   2 1 . 5   m m o l e ) ,   and  t h e  

m i x t u r e   is  c o o l e d   w i t h   an  i c e   w a t e r   b a t h .   To  the   m i x t u r e   i s  
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-w«»u  u r o ^ i B s   a  o o x u t i o n   or  e t n y i   o n i o r o f   o r m a t e   (2  ml,   2 1 . 0  

mmole)   in  a  m i x t u r e   of  a o e t o n i t r i l e   and  t e r t - b u t a n o l   (5  »  1 ,  

v / v ,   5  ml)   o v e r   a  p e r i o d   of  3  m i n u t e s .   A f t e r   t he   a d d i t i o n ,  

t h e   m i x t u r e   i s   s t i r r e d   f o r   5  m i n u t e s ,   and  t h e n   to   t h e  

m i x t u r e   i s   a d d e d   an  a q u e o u s   s o l u t i o n   (15  ml)   of  N - ( 4 -  

c h l o r o b e n z y D p i p e r a z i n e   ( 4 . 2   g,  20  mmole )   ( w h i c h   is   p r e p a r e d  

by  t h e   p r o c e s s   as  d i s c l o s e d   in  Y o a h i a k i   i k e d a   e t   a l < (  

f a k u g a k u   Z a s s h i ,   Vol .   89,  669  -  676 ,   1 9 6 9 ) ,   and  t h e   m i x t u r e  

is  s t i r r e d   a t   room  t e m p e r a t u r e   f o r   30  m i n u t e s .   The  r e a c t i o n  

a i x t u r e   i s   c o n c e n t r a t e d   u n d e r   r e d u c e d   p r e s s u r e   u n t i l   a b o u t  

h a l f   v o l u m e ,   and  t h e r e t o   i s   a d d e d   w a t e r   (20  m l ) ,   and  t h e n  

e x t r a c t e d   w i t h   b e n z e n e   (30  ml)  t w i c e .   The  o r g a n i c   l a y e r   i s  

f a s h e d   w i t h   w a t e r ,   d r i e d   o v e r   a n h y d r o u s   m a g n e s i u m   s u l f a t e ,  

ind  c o n c e n t r a t e d   to  d r y n e s s .   The  r e s u l t i n g   r e s i d u e   i s  

^ c r y s t a l l i z e d   f rom  m e t h a n o l   to  g i v e   1 - ( 4 - c h l o r o b e n z y l ) - 4 -  

: 2 , 4 - d i c h l o r o c i n n a m o y l ) p i p e r a z i n e   ( 5 . 3   g,  65  %)  as  y e l l o w  

j r y s t a l s .  

M.p.   104  -  1 0 6 ° C  

NMR  (CDC13)  6:  2 - 3 - 2 . 7   (4H,  m),  3 - 3 - 3 . 9   (4H,  m),  3 . 4 7  

(2H,  s ) ,   6 .74   (1H,  d,  J - 1 6   H z ) ,   7 . 0 - 7 . 6   (7H,  m ) ,  

7 .8   (1H,  d,  J - 1 6   Hz )  

E l e m e n t a r y   a n a l y s i s   f o r   C g n f y g C ^ N g O :  

C a l c d .   ( * ) :   C . 5 8 . 6 2 ;   H . 4 . 6 7 ;   N . 6 . 8 4  

Found  ( * ) :   C . 5 8 . 7 4 ;   H . 4 . 5 4 ;   N , 7 . 0 2  
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E x a m p l e   1 

P r e p a r a t i o n   of  1  - ( 4 - c h l o r o b e n z y l   ) - 4 - ( 2 ,   4 - d i c h l o r o -  

c i n n a m y l   ) p i p e r a z i n e   and  s a l t s   t h e r e o f   ( p r e p a r a t i o n   b y  

P r o c e s s   A)  : 

N - ( 4 - C h l o r o b e n z y l ) p i p e r a z i n e   (2 .1   g,  9 . 9 8   m m o l e )  

( w h i c h   i s   p r e p a r e d   by  t he   p r o c e s s   as  d i s c l o s e d   in  Y o s h i a k i  

I k e d a   et   a l . ,   Y a k u g a k u   Z a s s h i ,   Vol .   89,  669  -  676 ,   1 9 6 9 ) ,  

2 , 4 - d i c h l o r o c i n n a m y l   c h l o r i d e   ( 2 . 3   g,  1 0 . 3 8   mmole)   ( w h i c h   i s  

p r e p a r e d   by  the   p r o c e s s   as  d i s c l o s e d   in  G.  C i g n e r e l l a   e t  

a l . ,   J  .  Med.  Chem. ,   Vo l .   8,  326  -  331,  1965)   a n d  

t r i e t h y l a m i n e   ( 1 . 5   g,  1 4 . 8 2   mmole)   a r e   a d d e d   to  b e n z e n e   ( 5 0  

m l ) ,   and  t h e   m i x t u r e   i s   r e f l u x e d   f o r   3  h o u r s .   The  r e a c t i o n  

m i x t u r e   i s   a l l o w e d   to  c o o l   to  room  t e m p e r a t u r e ,   and  t h e r e t o  

a re   a d d e d   w a t e r   and  e t h y l   a c e t a t e .   The  o r g a n i c   l a y e r   i s  

s e p a r a t e d ,   d r i e d   o v e r   a n h y d r o u s   m a g n e s i u m   s u l f a t e ,   and  t h e n  

t he   s o l v e n t   Is  d i s t i l l e d   o f f   to  g i v e   a  c r u d e   p r o d u c t   ( f r e e  

b a s e )   as  an  o i l y   s u b s t a n c e .   From  the   o i l y   s u b s t a n c e ,   1 - ( 4 -  

c h l o r o b e n z y l ) - 4 - ( 2 , 4 - d i c h l o r o c i n n a m y l ) p i p e r a z i n e   and  a c i d  

a d d i t i o n   s a l t s   t h e r e o f   a r e   o b t a i n e d   in  t he   f o l l o w i n g   m a n n e r .  

(1)   D i h y d r o c h l o r i d e   : 

The  o i l y   s u b s t a n c e   is   d i s s o l v e d   in  e t h a n o l   (5  m l )  

and  t h e r e t o   is  a d d e d   an  e t h a n o l   s o l u t i o n   (40  ml)  of  c o n e ,  

h y d r o c h l o r i c   a c i d   ( 2 . 0   m l ) ,   and  the   p r e c i p i t a t e d   c r y s t a l s  

a re   c o l l e c t e d   by  f i l t r a t i o n .   The  c r y s t a l s   a r e  

r e c r y s t a l l i z e d   f rom  w a t e r - e t h a n o l   to  g i v e   1 - ( 4 - c h l o r o -  

ben  z y l )   -4  - ( 2 ,   4  - d i c h l o r o c i n n a m y l )   p i p e r a z i n e   d i h y d r o c h l o r i d e  
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U . o   g,  38  >;  as  c o l o r l e s s   c r y s t a l s .  

M.p.   270  -  275eC  ( d e c o m p . )  

NMR  (CF3C00H)   6:  3 . 5 - 4 . 1   (10H,  m),   4 . 4 - 4 . 8   (2H,  b r o a d  

s ) ,   6 . 0 - 6 . 8   (1H,  m),  7 . 0 - 7 . 8   (8H,   m) 

E l e m e n t a r y   a n a l y s i s   f o r   C 2 0 H 2 1 C 1 3 N 2 * 2 H C 1 :  

C a l c d .   (JS):  C , 5 1 . 2 5 j   H . 4 . 9 5 ;   N . 5 . 9 8  

Found   ( * ) :   C . 5 1 . 3 0 ?   H . 4 . 8 3 ;   N . 6 . 0 6  

In  the   same  m a n n e r   as  d e s c r i b e d   a b o v e   e x c e p t   t h a t  

m a l e i c   a c i d   or  f u m a r i c   a c i d   i s   u s e d   I n s t e a d   of  h y d r o c h l o r i c  

a c i d ,   t h e r e   a r e   p r e p a r e d   t h e   c o r r e s p o n d i n g   a c i d   a d d i t i o n  

s a l t s .   The  p h y s i c a l   p r o p e r t i e s   of  t h e s e   c o m p o u n d s   a r e   s h o w n  

b e l o w .  

(2)   D i m a l e a t e :  

A p p e a r a n c e :   C o l o r l e s s   c r y s t a l s  

M.p.   182  -  187°C  ( d e c o m p . )  

NMR  (DMSC~d6)  6:  2 . 3 ~ 3 . 5   (8H,  m),  3 . 5 - 4 . 1   (4H,  m),  6 . 2  

(4H,  s ) ,   6 . 0 - 8 . 0   (9H,  m) 

E l e m e n t a r y   a n a l y s i s   f o r   C20H21C13N2*2C1,H1,0J | :  

C a l c d .   ( * ) :   C . 5 3 - 5 6 ;   H . 4 . 6 6 ;   N , 4 . 4 6  

Found   ( ? ) :   C . 5 3 . 5 2 ;   H . 4 . 6 9 ;   N,  4 . 5 . 4  

(3)  D i f u m a r a t e :  

A p p e a r a n c e :   C o l o r l e s s   c r y s t a l s  

M.p.   202  -  206°C  ( d e c o m p . )  

NMR  (DMS0-d6)   6:  2 . 3 - 3 . 0   (8H,  m),   3 .4   (2H,  d,  J -6   H z ) ,  

3 .6   (2H,  s ) ,   6 . 6 7   (4H,  s ) ,   6 . 2 - 7 . 9   (9H,  m) 
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E l e m e n t a r y   a n a l y s i s   f o r   C2oH2i  Cl^Ng  •  2CiJHi|011  : 

C a l c d .   (> ) :   C 5 3 . 5 6 ;   H . 4 . 6 6 ;   N . 4 . 4 6  

Found  ( $ ) :   C,  5 3 . 5 8 ;   H . 4 . 6 7 ;   N . 4 . 5 6  

(4)  F r e e   b a s e :  

1  - ( 4 - C h l o r o b e n z y l ) - 4 - ( 2 , 4 - d i c h l o r o c i n n a m y l ) -  

p i p e r a z i n e   d i h y d r o c h l o r i d e   (5  g,  10 .6   mmole)   o b t a i n e d   a b o v e  

is   a d d e d   to   a  m i x t u r e   of  10  %  a q u e o u s   s o d i u m   h y d r o x i d e   ( 2 0  

ml)  and  e t h y l   a c e t a t e   (50  m l ) ,   and  t he   m i x t u r e   is   s t i r r e d .  

The  e t h y l   a c e t a t e   l a y e r   i s   s e p a r a t e d ,   w a s h e d   w i t h   w a t e r ,  

d r i e d   o v e r   a n h y d o r u s   m a g n e s i u m   s u l f a t e ,   and  t h e n   the   s o l v e n t  

is   d i s t i l l e d   o f f .   The  r e s u l t i n g   o i l y   s u b s t a n c e   of  t h e  

d e s i r e d   f r e e   b a s e   is  a l l o w e d   to  s t a n d   at  room  t e m p e r a t u r e  

and  t h e r e b y   s o l i d i f i e d .   T h i s   p r o d u c t   i s   r e c r y s t a l l i z e d   f r o m  

a c e t o n e   to  g i v e   1  - ( 4 - c h l o r o b e n z y l ) - 4 - ( 2 , 4 - d i c h l o r o c i n n a r a y l ) -  

p i p e r a z i n e   ( 2 . 0   g)  as  p a l e   y e l l o w   c r y s t a l s .  

M.p.  92  -  9 4 ° C  

NMR  (CDC13)  6:  2 .5   (8H,  b r o a d   s ) ,   3 . 2   (2H,  d,  J -6   H z ) ,  

3 . 4 7   (2H,  s ) ,   6 . 3   (1H,  dt  ,  J-1  6  Hz,  J -6   Hz) ,   6 . 8 7  

(1H,  d,  J - 1 6   Hz) ,   7 . 0 - 7 . 7   (7H,  m) 

E l e m e n t a r y   a n a l y s i s   f o r   C2qH21  Cl^N,,  : 

C a l c d .   (%):  C,  6 0 . 7 0 ;   H . 5 . 3 5 ;   N . 7 . 0 8  

Found   ( * ) :   C . 6 0 . 7 6 ;   H . 5 . 2 5 ;   N . 7 . 1 3  

E x a m p l e   2 

P r e p a r a t i o n   of  1  -  (4  - c h l o r o b e n z y l   )  -4  - ( 2 ,   4 - d i c h l o r o -  

c i n n a m y l   ) p i p e r a z i n e   d i h y d r o c h l o r i d e   ( p r e p a r a t i o n   by  P r o c e s s  

B ) :  
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N - ( 4 - C h l o r o b e n z y l ) p i p e r a z i n e   ( 4 . 2   g,  1 9 . 9 3   m m o l e )  

( w h i c h   is  p r e p a r e d   by  t h e   p r o c e s s   as  d i s c l o s e d   In  Y o s h i a k i  

I k e d a   e t   a l . ,   Y a k u g a k u   Z a s s h i ,   Vo l .   89,  669  -  676 ,   1969)   a n d  

2 , 4 - d i c h l o r o c i n n a m a l d e h y d e   (4 .1   g,  2 0 . 3 9   mmole)   ( w h i c h   i s  

p r e p a r e d   by  t he   p r o c e s s   as  d i s c l o s e d   in  U.  S.  P a t e n t  

3 , 0 9 4 , 5 6 1 )   a r e   m i x e d   and  h e a t e d   on  an  o i l   b a t h   a t   130°C  t o  

m e l t   t hem,   and  t h e r e t o   i s   a d d e d   d r o p w i s e   f o r m i c   a c i d   ( 2 . 0  

ml,  5 2 . 6   m m o l e ) ,   and  t h e   m i x t u r e   i s   s t i r r e d   u n d e r   h e a t i n g  

f o r   30  m i n u t e s .   The  r e a c t i o n   m i x t u r e   i s   a l l o w e d   to  c o o l   a n d  

is  d i s s o l v e d   in  e t h a n o l   (30  m l ) ,   and  to   t h e   s o l u t i o n   i s  

added   an  e t h a n o l   s o l u t i o n   (90  ml)  of  c o n e ,   h y d r o c h l o r i c   a c i d  

( 4 . 5   m l ) .   The  p r e c i p i t a t e d   c r y s t a l s   a r e   s e p a r a t e d   b y  

f i l t r a t i o n .   The  c r y s t a l s   a r e   r e c r y s t a l l i z e d   f rom  w a t e r -  

e t h a n o l   to  g i v e   t h e   t i t l e   compound   ( 3 . 8   g ) .   The  p r o d u c t  

shows  the   same  p h y s i c a l   p r o p e r t i e s   as  t h o s e   of  t he   c o m p o u n d  

p r e p a r e d   in  E x a m p l e   1 - ( 1 ) .  

E x a m p l e   3 

P r e p a r a t i o n   of   1  -  ( 4 - c h l o r o b e n z y l ) - 4   - ( 2 ,   4 - d l c h l o r o -  

c i n n a m y D p i p e r a z i n e   d i h y d r o c h l o r i d e   ( p r e p a r a t i o n   by  P r o c e s s  

C ) :  

1  -  (  4  - C h l o r o b e n z y   1  )  -4  -  (2  ,  4  - d i c h l o r o c i n n a m o y l   )  -  

p i p e r a z i n e   ( 1 . 0   g,  2 . 4 4   mmole)   ( t h e   compound   p r e p a r e d   I n  

R e f e r e n c e   E x a m p l e   1)  i s   d i s s o l v e d   in  a n h y d r o u s   t e t r a h y d r o -  

f u r a n   (10  m l ) ,   and  t h e r e t o   i s   a d d e d   in  p o r t i o n s   l i t h i u m  

a l u m i n u m   h y d r i d e   ( 0 .1   g,  2 . 6 3   mmole)   a t   room  t e m p e r a t u r e .  

A f t e r   t he   a d d i t i o n ,   t h e   m i x t u r e   is  s t i r r e d   at   room  t e m p e r -  

a t u r e   f o r   one  h o u r .   A f t e r   a d d i n g   w a t e r   in  p o r t i o n s ,   t h e  



-  2k  -  0 2 0 9 8 4 3  

r e a c t i o n   m i x t u r e   i s   n e u t r a l i z e d   to  a p p r o x i m a t e l y   n e u t r a l  

w i t h   3N  h y d r o c h l o r i c   a c i d ,   and  t h e n   is   e x t r a c t e d   w i t h   e t h y l  

a c e t a t e .   The  e t h y l   a c e t a t e   l a y e r   i s   s e p a r a t e d ,   w a s h e d   w i t h  

w a t e r ,   d r i e d   o v e r   a n h y d r o u s   m a g n e s i u m   s u l f a t e ,   and  t h e n   t h e  

5  s o l v e n t   i s   d i s t i l l e d   o f f .   The  r e s u l t i n g   o i l y   s u b s t a n c e   i s  

d i s s o l v e d   In  e t h a n o l   (5  m l ) ,   and  t h e r e t o   i s   a d d e d   an  e t h a n o l  

s o l u t i o n   (10  ml)  of  c o n e ,   h y d r o c h l o r i c   a c i d   ( 0 . 5   m l ) ,   a n d  

the   p r e c i p i t a t e d   c r y s t a l s   a r e   s e p a r a t e d   by  f i l t r a t i o n .   T h e  

p r o d u c t   i s   r e c r y s t a l l i z e d   f rom  w a t e r - e t h a n o l   to  g i v e   t h e  

10  t i t l e   compound   ( 0 . 2   g ) .   The  p r o d u c t   has   t h e   same  p h y s i c a l  

p r o p e r t i e s   as  t h o s e   of  the   c o m p o u n d   p r e p a r e d   in  E x a m p l e   1 -  

( 1 ) .  

E x a m p l e   4 

P r e p a r a t i o n   of  t a b l e t s :  

15  [ F o r m u l a t i o n ] :  

C o m p o n e n t s   A m o u n t  

The  compound   of  t h i s   i n v e n t i o n   (2HC1)  250  p a r t s   by  w e i g h t  

L a c t o s e   76  p a r t s   by  w e i g h t  

Corn  s t a r c h   50  p a r t s   by  w e i g h t  

20  C r y s t a l l i n e   c e l l u l o s e   20  p a r t s   by  w e i g h t  

M a g n e s i u m   s t e a r a t e   4  p a r t s   by  w e i g h t  

[ P r o c e d u r e ]   : 

The  compound   of  t h i s   i n v e n t i o n   ( 2 H C 1 ) ,   l a c t o s e   a n d  

c r y s t a l l i n e   c e l l u l o s e   a r e   mixed   h o m o g e n e o u s l y ,   and  to   t h e  

25  p o w d e r y   m i x t u r e   i s   added   5  %  a q u e o u s   c o r n   s t a r c h   s o l u t i o n   i n  

an  amount   of  a b o u t   Y,  of  t h a t   of  t he   m i x t u r e ,   and  t h e   m i x t u r e  
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A m o u n t  

250  p a r t s   by  w e i g h t  

47  p a r t s   by  w e i g h t  

3  p a r t s   by  w e i g h t  

in  g r a n u i a s e a   oy  a  wet  g r a n u l a t i o n   p r o c e s s .   To  t h e   g r a n u l e s  

t h u s   p r e p a r e d   a r e   a d d e d   r e m a i n i n g   c o r n   s t a r o h   and  m a g n e s i u m  

s t e a r a t e ,   and  t he   m i x t u r e   i s   t a b l e t t e d   to  p r e p a r e   t a b l e t s  

(one   t a b l e t :   400  mg,  t h e   c o n t e n t   of  t he   compound   of  t h i s  

I n v e n t i o n   (2HC1) :   250  mg  pe r   e a c h   t a b l e t ) .  

Example   5 

P r e p a r a t i o n   of   c a p s u l e s :  

[ F o r m u l a t i o n ]   : 

C o m p o n e n t s   A m o u n t  

The  compound  of  t h i s   i n v e n t i o n   (2HC1)  250  p a r t s   by  w e i g h t  

Corn  s t a r c h   47  p a r t s   by  w e i g h t  

M a g n e s i u m   s t e a r a t e   3  p a r t s   by  w e i g h t  

[ P r o c e d u r e ] :  

The  a b o v e   c o m p o n e n t s   a r e   m i x e d   h o m o g e n e o u s l y ,   a n d  

t he   p o w d e r y   m i x t u r e   is   p a c k e d   in  c a p s u l e s   in  an  a m o u n t   o f  

e a c h   300  mg  to  p r e p a r e   c a p s u l e s   ( t h e   c o n t e n t   of  t he   c o m p o u n d  

of  t h i s   i n v e n t i o n   ( 2 H C 1 ) :   250  mg  pe r   e a c h   c a p s u l e ) .  

E x a m p l e   6 

P r e p a r a t i o n   of  g r a n u l e s :  

[ F o r m u l a t i o n ]   : 

C o m p o n e n t s   A m o u n t  

The  compound  of  t h i s   i n v e n t i o n   (2HC1)  250  p a r t s   by  w e i g h t  

L a c t o s e   76  p a r t s   by  w e i g h t  

Corn   s t a r c h   i|  p a r t 3   by  w e i g h t  

[ P r o c e d u r e ] :  

A m o u n t  

250  p a r t s   by  w e i g h t  

76  p a r t s   by  w e i g h t  

4  p a r t s   by  w e i g h t  

rhe  compound   of  t h i s   i n v e n t i o n   ( 2 H C 1 ) ,   l a c t o s e   a n d  
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orn   s t a r c h   a r e   d i s s o l v e d   in  w a t e r   to  p r e p a r e   5  >  a q u e o u s  

o l u t i o n ,   and  t he   m i x t u r e   is  g r a n u l a t e d   by  a  wet  g r a n u l a t i o n  

t r o c e s s   to  g i v e   g r a n u l e s   ( t h e   c o n t e n t   of  t he   compound   o f  

, h i s   i n v e n t i o n   ( 2 H C 1 ) :   250  mg  in  330  mg  g r a n u l e s ) .  
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What  In  ol  a imed   i s :  

1.  A  b o n z y l p i p e r a z i n o   c o m p o u n d   of  the  f o r m u l a :  

C l - ^ ^ - C H g - N   V c H 2 - C H - C H - ^ \ c i   ( I )  

or  a  p h a r m a c e u t i c a l l y   a o o e p t a b l e   a c i d   a d d i t i o n   s a l t   t h e r e o f .  

2.  A  p h a r m a c e u t i c a l   c o m p o s i t i o n   wh ich   c o m -  

p r i s e s   as  an  a c t i v e   i n g r e d i e n t   a  p r o p h y l a c t i c a l l y   o r  

t h e r a p e u t i c a l l y   e f f e c t i v e   a m o u n t   of  a  compound   of  t h e  

f o r m u l a :  

C l - ^ ^ - C H 2 - / ^ N - C n 2 - C H - C H - ^ ^ - C l   ( I )  

C I '  

or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   a c i d   a d d i t i o n   s a l t   t h e r e o f  

in  a d m i x t u r e   w i t h   a  c o n v e n t i o n a l   p h a r m a c e u t i c a l l y   a c c e p t a b l e  

c a r r i e r   or  d i l u e n t .  

3.  A  p r o c e s s   f o r   p r e p a r i n g   a  compound   of  t h e  

f o r m u l a :  

C l - < ^ ~ ^ - C H 2 - /   V c H 2 - C H - C H - ^ ~ ^ - C l  

C l '  

or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   a c i d   a d d i t i o n   s a l t   t h e r e o f  

which   c o m p r i s e s  

(a)   r e a c t i n g   N - ( 4 - c h l o r o b e n z y l ) p i p e r a z i n e   or  a  

s a l t   t h e r e o f   w i t h   a  2,  4 - d i c h l o r o c i n n a m y l   h a l i d e ,  

(b)  r e a c t i n g   N - ( 4 - c h l o r o b e n z y l ) p i p e r a z i n e   w i t h  

2,  1 - d i c h l o r o c i n n a m a l d e h y d e   ,  o r  
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(o)   r e d u c i n g   a  c o m p o u n d   of  t he   f o r m u l a :  

0  

C l - ^ ^ - C H 2 - l /   V c - C H - C H - ^ " " ^ !  

C I '  

5  w i t h   a  r e d u c i n g   a g e n t .  

4.  Use  of  a  b e n z y l p i p e r a z i n e   c o m p o u n d   of  t h e  

f o r m u l a :  

c i - ^ ~ ^ - c h 2 h /   V c h 2 - c h « c h - ^ ~ ~ ^ - c i   ( I )  

10  Z l '  

or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   a c i d   a d d i t i o n   s a l t   t h e r e o f  

f o r   t he   p r e p a r a t i o n   of  a  p h a r m a c e u t i c a l   c o m p o s i t i o n   u s e f u l  

f o r   t h e   p r o p h y l a x i s   or  t r e a t m e n t   of  h y p e r l i p i d e m i a   . 
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c l a i m s   t o r   A u s t r i a  

1.  a  p r o c e s s   r o r   p r e p a r i n g   a  oom  p o u n d   of   t h e  

f o r m u l a :  

C 1 " ^ 3 " C H 2 " N W N " C H 2 " ' C H " C H " ^ ^ ' C 1  

or   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   a o i d   a d d i t i o n   s a l t   t h e r e o f  

w h i o h   o o m p r l s e s  

( a )   r e a c t i n g   N - ( i J - o h l o r o b e n z y l ) p i p e r a z i n e   or   a  

s a l t   t h e r e o f   w i t h   a  2,  4 - d i c h l o r o c i n n a m y l   h a l l d e ,  

(b)   r e a c t i n g   N - ( J j ~ c h l o r o b e n z y l ) p i p e r a z i n e   w i t h  

I  2 , 4 - d i c h l o r o c i n n a m a l d e h y d e ,   o r  

( c )   r e d u c i n g   a  c o m p o u n d   of   t h e   f o r m u l a :  

0  

C  l - ^ ^ - C H 2   V ^ N - C - C H -   C H - ^ ^ - C l  

•  w i t h   a  r e d u c i n g   a g e n t .  

2.  Use  of   a  b e n z y l p i p e r a z i n e   c o m p o u n d   of   t h e  

f o r m u l a :  

C l - ^ y C H 2 - N   V c H 2 - C H - C H - ^ \ - C l   ( I )  

1  c i '  

or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   a c i d   a d d i t i o n   s a l t   t h e r e o f  

f o r   t h e   p r e p a r a t i o n   of  a  p h a r m a c e u t i c a l   c o m p o s i t i o n   f o r   t h e  

:  p r o p h y l a x i s   or   t r e a t m e n t   of  h y p e r l i p i d e m i a .  
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